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Action Transmit the results of the Wind Resuspension Potential Study to the Environmental 
Protection Agency (€PA) and the Colorado Department of Public Health and Environment 
(COP H E) 
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This letter transmits four copies of the subject report for distrlbutron to the €PA and the 
CDPHE The OUS Wmd Resuspension Potential Study was conducted in accordance with the 
Addendum to the Field Sampling Plan, TM #15 and the results are documented in the report 
The information contained in this report will be incorporated into the appropriate sections 
of the AFVRI Report for OU5 

If you have any questions regarding this transmittal please contact me at extension 9100 
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Operable Unit No 5 Project Manager 
Environmental Restoration Program Division 
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EXECUTIVE SUMMARY 

As part of the unplementaaon of Techcal  Memorandum No 15 (TM15), Amended Field 
Samphg Plan, for the Operable Umt No 5 (OU5) RCRA Fachty InvesagaaodRemedd 
Invesagaaon (RFURI), an mvesugauon mto the wmd resuspension potenaals of soh m OU5 was 
conducted The objecave of t h ~ ~  mveshgahon was to assess the wmd resuspension potenhd of 
the sods m the Indwidual Hazardous Substance Sites (MSSs) m OU5 and to determme If the 
results of a wmd tunnel study conducted prewously throughout Operable Umt No 3 (OU3) could 
be used rchably for the OU5 RFI/lU a r  &spersion modehg and the Human Health Risk 
Assessment (HHRA) Thu mvesagaaon was conducted usmg the rapid assessment methodology 
descnbed by Cowherd et al (1985) Th~s mvesagauon consisted of an exammaaon of sod types 
and con&hons and vegetaave cover at selected bCahOnS wthm both OU5 and the OU3 wnd- 
tunnel study area. The nsults of th~s mveshgauon m&catcd that threshold hcaon velociaes for 
the OU5 locaaons were consistently hgher than the values reported m the OU3 wmd tunnel 
study Therefart, the threshold wmd speed values from the OU3 study can be apphed to the au 
&spasion modehg for the OU5 RFI/RI and "RA wth the confidence that COflSeWahVe, 
health-protecang assumpaons are bemg exercised. 
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Introduction 

The amended field samphg plan, Technical Memorandum No 15 (TM15). for the Woman Creek 
Pnonty Dramage Operable Umt No 5 (OW) RCRA Fachty Invesagaaon/Rcmdal Invesagaaon 
(RFVRI) Work Plan (EG&G 1994a) descnbed four a n  quahty lnVCStIgah0nS the Racfioacave 
Ambient AE Momtonng Rogram (RAAMP), special OU5 ambient au samplers, a wmd 
resuspension potenaal study, and an exarmnaaon of the volaahaaon of sod gases The RAAMP 
and OU5 samplers have conMued operatlon as part of the rouMe atr quahty mommng 
programs at the Rocky Flats Enmnment and Technology Site (RFETS) The amended RFI/RI 
Work Plan recommended the mveshgaaon mto the volaalmhon of gases from OU5 only If 
mhalaaon of volahle chermcal sptclts was determmed to be an exposure pathway of concern 
At th~s wnmg, the lnhalaaon of volable orgmc compounds by wof/cefs or future residents 
outdoors has not been designated a complete exposure pathway 

This repart &scusscs the supplemental field mvesagatron mto the wmd resuspension potcnaals 
of the sods 111 OU5 that was conducted as part of the Addendum to Fmal Phase I RFVRI Work 
Plan It presents the objccuves, methods, and results of the study 

Wind Resuspension Potential Study objectives - 
b dtspersion modthng prowdes the pnmary basis far assessing the lnhdahOn nsks posed by 
wmdblown contammated dust to current and future residents and future outdoor workers 
Perhaps the most cnacal rnput parameters to a x  &spersion models arc those associated wth the 
sourct terms In the situahon of OU5, the important source mput factars are the c o n m a n t  
levels m the surface sods and the wmd nsuspenslon potenhals of those sods The o n p a l  
mvesaganons of the OU5 RFWU Work Plan focused on the conmrmnant levels 111 the surface 
sods and those findmgs axe &scwsed extemvely ~II TM15 The objmve of the addmonal au 
quahty study was to assess the wmd rcsuspenslon potenhal of the sods m the Indmdual 
Hazardous Substance Sites (IHSSs) m OU5 

In 1993, EG&G conducted a field mvesagaam throughout Operable Umt No 3 (OU3) to 
determme the wmd rcsuspenslon potenhds of the sods 111 the areas east of In&ana S a e t  @G&G 
1994b) The OU3 SNdy u h h d  a portable wmd tunnel. That study yltlded unportant 
mfrmahm about the wmd cros~m potenad of the OU3 anas, posmbly the most valuable of 
whch was the calcula~on of specrfic threshold hcaon velmhes and threshold m d  speeds of 
the sites that were exarmned. Fnmon velmty, whch is a measure of the wmd shear at the 
e d b l e  suxface, c-s the capacity of the wmd to cause surface pmcle movement. 
Threshold fnchm velmty IS the m u m  velmty that nsults m pmcle movement. Threshold 
wmd speed IS equvalent wmd sped at an elevaaon above the ground surface, for example, 10 
meters whlch is the standard height of a nfennce anemometer The purpose of h s  m d  
rcsuspcnslon potcnhal study 111 the Woman Creek Dramage was to estuncite the hshold  hcuon 
velwaes of the OU5 sites and compare these to the OU3 wmd tunnel study results If the OUS 
mvesngaaon results compare favmbly wth the threshold hcuon velmty values detemlned m 
the OU3 wmd tunnel study, then the OU3 data can be uthzed rcllably for the OU5 RFVRI a u  
&spcrsion modehng and, henceforth, the Human Health hsk Assessment (HHRA) 
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Wind Resuspension Potential Study Methodology 

The mvesugahon of the wmd erosion potenud of contammated sods m areas of mtenst m OU5, 
mcludmg IHSS 115, IHSS 133, the surface &sturbance south of IHSS 133, MSS 209, and the 
surface &sturbance west of IHSS 209, was proposed as a phased approach The first phase 
mvolved a h i e d  field mveshgahon of the site and compansons of these results wth those of 
the more mtensive wnd tunnel study that was performed at OU3 If the fvst phase results w m  
mconclusivc, then a second phase was recommended. The second phase would be the rephcatlon 
at OU5 of the mtensive field stu&es that were conducted rn 1993 at OU3 

The wmd resuspension potenaal study nbed on the rapid assessment methodology dcscnbed by 
Cowherd et al. (1985) The field exammatlons conslstcd of observaaons about sites selected as 
repnsentahve of the arcas of mterest m both OU3 and OU5 (see Figures 1 through 5 for 
observatlon locauons) At each locatlon vlsual cxammahons of sod type and Condmons and 
vegetahve cover were conducted. The sod type was charactenzed along wth the sod moistm 
and presence or absence of sod ausMg. The extents of bare sod, vegctatlve cover, and other 
nonembble elements (gravels and cobbles larger than 1 cm dtameter) were esamated. FmaUy, 
a sod sieving procedure was conducted at each locahon wth 4 mm, 2 mm, 1 mm, 0 5 mm, and 
025 mm sieves to estmate the aggregate slze mode of the surface soll From the estmate of 
the aggregate size modc, the threshold hctlon velmty of the sod was detcmmcd from a figure 
m the reference document. -A correctloll factor was calculated to 8ccoullt for the mcrcasyzn 
threshold hmon velocrty due to the nonerodrble elements. 

In w0rk;mg wth the rapid assessment method, several lrmtatrons and Mcultles wth the 
procedures and calculaaons were encountmd. The reference document (Cowherd et al * 1985) 
cauhons that the procedures pmde only a "ht-cut, ordcr-of-maptudc" estunate of exposure 
m h i t e d  appbcaaons Nevertheless, the Cowherd method is endorsed as af€ordurg a degree of 
accuracy consistent wth sunphficd quanhtahve estlmatlon procedures (EPA 1988) Approaches 
such as the Sod ConsCn'ahOn Service method (Woodruff and Siddoway 1965) to esmafe unnd 
erosion apply to annual losses h m  crop land and cannot be apphcd to generate short-term 
esmates The Cowherd method was selected because of the current land use of RFETS, the 
nature of the sods and vegemve cover m OUS, and the eplsodxc hgh-wmd events charactensac 
of the regon 

Certsun assumpons lIlcOrpOraacd mto the rapid assessment method somewhat huud the 
1ntcrpretahons of the OUS study Most apparent was the uahahon of only a few sieve sizes to 
esmatc the mode of the aggregate m. Sod elements larger than 1 cm and smaller than 0 25 
mm were not wludcd m the seve analyns At some locahons, these fracaons, m a n  frtqucntly 
the larger end of the scale, composed the most volumetnc fracaon, Standard sod sievlng 
techmques quanafy the fracaons by weighmgs The Cowherd rapld assessment method calls for 
vlsual estimates of the nlatlve sms of the catches Investlgators for thls study unproved the 
techmque by volumetrically measunng the mdtvrdual fracaons to estunate the mode In addrhon, 
it was Mcult to csamate how much of the nonenxbble elements were embedded m the ground 
surface When m doubt, 50 pcrcent secmed hke a reasonable estunate. A smous lunitahon m 
the mew of the mvestlgaton was the poor qUanhtaOVe accoUnMg for the mhgabng effects of 
pamal vegetahve cover hrccaon factors for nonedble elements could not be assigned values 
above 10 due to hitatlons m the graph accompanymg the reference document. 
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Wind Resuspension Potential Study Results and Discussion 

Field work was performed from January 20 to January 27,1995 Weather condaons dunng the 
month pnor to the field study wen unusually dry All sods wen dry dunng the study penod. 
Ambient temperatures wen unseasonably warm, m the 40 "F and 50 "F ranges Dayame wmds 
d m g  the study penod wen hght from the southeast and east. 

The 1993 OU3 wmd tunnel study exammed four temstnal sites These same four temstnal sites 
wen mvesagated as part of thrs wmd nsuspcnsion potenaal study (Figure 1) Sites T-1, T-2, 
and T-3 of the OU3 wmd tunnel study w e n  chosen for that study as rqesentaave of the sod 
and vegetaaon condlaons on areas dmctly east of the Rocky Flats Plant. Con&aons wen 
somewhat Wmnt at each site At T-1, the sod was a clayey d t  wth some fme gravels, and 
vegetaave cover was fau to good Locaaon T-3 was three-fourths of a mde or more east of T-1 
Here the sod was a sdty, sandy graveL Although the vegetanve cover was far less than at T-1, 
the other nonedble elements prowdcd a comparable overaU coverage Locaaon T-2 &splayed 
a sdty sand wth fau vegetaave cover The fourth temstnal location, T-4, was about two d e s  
southeast of the other three OU3 wmd tunnel study sites It had been selected because it was 
charactensacally Merent from the other three sites The sod was a sdty sand, and although the 
aggngate slzf mock was comparable to two of the other OU3 sltes, the vegetaave and other 
noncmbble cover at ths fourth locaaon was mmmal. - - - c  

Ten locaaons, ui two groups of five each, web chosen as npresentaave of sod and vegctaaon 
condlaons wthm MSS 115 (Figure 2) Surface slopes throughout the Iandf3.l are f d y  steep, 
15 percent to 40 percent and famg south Locaaons 115AQ1 through ll5AQ5 were situated 
west to east along the top of thc landfill slope Sods were gravelly suds wth larger agpgate 
slzc modes and noaceable bare d. The extent of nonedble elements, both gravelscobbles 
and vegetamn, was vanable. k a m n  115AQ5 was somewhat down the slope and &splayed 
a smaller aggxegate srzt modc and moIc vegetatwe cover. The nmamng locmons m IHSS 115, 
1 l5AQ6 through 115AQ10, wm sltuated cast to west along the lower elevaams of the landfill 
They WR charactenzed generally by smaller aggregate sue modes and very good VCgetahVC 
cover 

Withm MSS 133, five locaaons wen exarmned as representaave of Condmons u1 that area of 
mtenst (Figure 3) Area slopes were gentle, approximately five percent wth a south anentabon 
Sods w e n  gravelly sands and sandy sdts wth smaller aggregate slzt modes Vegetaave cover 
was excellent, usually complete 

At h s  mtmg, the three smfacc drstuhncc areas on the south side of Woman Creek are not 
considend area of contarmnant concern and have not mcluded as rashologml sources M the a u  
dspersion modehg for the OU5 REVRI Fewer locaaons wrttun these three areas w m  
exammd m ths wmd rcsuspcnsion potential study 

The surface dtsturbance south of IHSS 133 is located on a flat Mtop on the south tack of 
Woman Creek Wittun thts ana, two locaaons, idenafied as SASH-AQ16 and SASH-AQ17, 
w c n  mvesagated (Figure 4) Sods were gravelly sands m&caave of a Mtop situaaon The 
aggregate slzf modes were smaller Vegetaave cover was very good. 
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IHSS 209 is a large, basically level, surface Qsturbance m a  on another Wmp on the south side 
of Woman Creek Thne locaaons, idcnhficd as 209AQ18 through 209AQ20, wthm IHSS 209 
were exammed (Figure 5) The sods on hs Mtop were generally sandy gravels exfubitmg 
larger aggregate modes Vegetative cover was only fm, but other n o n d b l e  elements addcd 
conspicuous protection from wmd erosion 

The surface dwrbance west of IHSS 209 is a moderately sloprng hdlside, north-facmg, on the 
south side of Woman Creek Two locaaons, W209AQ21 and W209AQ22, were exammed m h s  
homogeneous area (Figure 5) Gravelly and clayey sands charactenzed the slop Aggregate size 
modes werc smaller Vegetaave cover was umformly very good 

The rcsults of the OU5 wmd resuspension potenhal study arc s u m m d  m Table 1 The rapid 
assessment method produced values for threshold fncaon velocities at the four OU3 wmd tunnel 
study sites that were wthm the same order of maptudc, but hgher by several factors, as the 
results of the OU3 wmd tunnel study (Table 2) Fueld observations of the vegetanve and sod 
condttions at both the OU3 wmd tunnel study sites and throughout OU5 found that the two areas 
generally werc comparable Sod parhcle aggregate srzt modes wm typtcally larger throughout 
OU5 The vegetative cover was generally m m  extensrve m OU5 than m OU3, exceptmg the 
top of the landfill slope and MSS 209 

The threshold fncaon velounes calculated for the OU5 locations wcm consistently 4&, 
somemes by an ordcr of magnttude, than the values nparud m the OU3 wmd tunnel study 
Consequently, the threshold wmd speed values from the OU3 study can be appM to the au 
&spersion modehg for the OU5 RFVRI and HHRA wth the confidence that conservaave, 
health-protecting assumptioIls atrc bemg exercised. 

The rapid assessment method ylelded values that axe conmauve ematcs of the threshold 
fncaon veloaaes and threshold wmd speeds around OU5 With the aviulabhty of the results 
of the wmd tunnel study at OU3, where field condtnons arc generally comparable to OU5, more 
accurate values art not q d  at thw m e  for iilf &spemon modchg purposes It is 
recommended, however, that a mort thorough analysis of the general apphcabhty of the OU3 
wmd tunnel study ~ ~ u l t s  to ates all around the Rocky Flats Plant be deagnad and Implemented. 
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Table 2. Comparison of Results of 1993 Wind Tunnel Study and 
1995 Rapid Assessment Method 

~~~ ~ 

Threshold fncuon velocity (cds) 
OU3 locahon - 

1993 Wmd tunnel study (I)  1995 Rapid assessment method 

T- 1 >280 

T-2 >170 

T-3 >180 

T-4 >160 

400 

500 

880 

350 

Note (1) EG&G 1994 
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